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Mo1va1on	  
§  Very	  difficult	  to	  iden1fy	  molecules	  and	  species	  in	  large-‐scale	  reac1ve	  

simula1ons	  

§  For	  example:	  Large-‐scale	  NEMD	  shock	  simula1ons	  using	  ReaxFF	  
§  Single	  crystal	  HNS	  (C14H6N6O12)	  

§  2.2	  ×	  200	  ×	  175	  nm3	  with	  a	  100	  nm	  cylindrical	  void	  

0 ps 22 ps 36 ps 

142,324 HNS molecules How many of what molecules? 



Mo1va1on	  
§  Previous	  method	  with	  ReaxFF	  (using	  reax/c):	  

§  Use	  “fix	  reax/c/bonds”	  to	  print	  a	  connec1on	  table	  

§  Post-‐process	  the	  table	  with	  a	  serial	  program	  

§  Drawbacks:	  

§  Massive	  storage	  required	  

§  Time	  consuming	  post-‐process	  

§  No	  informa1on	  on	  spa1al	  distribu1on	  of	  molecules	  &	  species	  

§  A	  new	  method	  with	  ReaxFF	  (using	  reax/c):	  

§  Avoids	  storing	  huge	  output	  files	  

§  Avoids	  post-‐processing	  with	  serial	  programs	  

§  Monitors	  molecules	  and	  species	  on-‐the-‐fly	  

§  Knows	  where	  and	  when	  specific	  molecules/species	  are	  formed	  

§  Currently	  limited	  to	  pair_style	  reax/c	  
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Example	  
§  Run	  $LAMMPS/examples/reax/in.reaxc.rdx	  

§  A	  gas-‐phase	  RDX	  (C3H6O6N6)	  molecule	  looks	  like	  this:	  

§  Visualiza1on	  using	  AtomEye	  over	  CFG	  files	  wrijen	  by	  dump	  cfg	  command	  

§  dump 	   	  1	  all	  cfg	  100	  *.cfg	  mass	  type	  xs	  ys	  zs	  

§  dump_modify 	  1	  element	  C	  H	  O	  N	  

§  You	  can	  also	  use	  dump	  image,	  dump	  xyz,	  etc	  
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Example	  
§  Make	  the	  RDX	  molecule	  dissociate	  by	  adding	  thermal	  energy	  

§  velocity	  	  	  	  	  	  	  	  all	  create	  2000.0	  4712398	  

§  Run	  for	  a	  1000	  steps	  

§  run	  	  	  	  	  	  	  	  	  	  	  	  	  1000	  

§  The	  RDX	  molecule	  becomes	  this:	  
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Example	  
§  Iden1fy	  number	  of	  molecules	  and	  species	  by	  adding	  the	  on-‐the-‐fly	  

molecular	  species	  analysis	  command:	  

§  fix	  	  	  	  	  	  	  	  	  	  	  	  	  3	  all	  reax/c/species	  1	  10	  100	  species.out	  

§  The	  output	  file	  contains	  informa1on	  on	  molecules	  and	  species	  
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Example	  
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Input	  file:	  $LAMMPS/examples/reax/in.reaxc.rdx	  
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